Polymorphisms in human soluble epoxide hydrolase: effects on enzyme activity, enzyme stability, and quaternary structure.
Human soluble epoxide hydrolase (hsEH) has been shown to play a role in regulating blood pressure and inflammation. HsEH consists of an N-terminal phosphatase and a C-terminal epoxide hydrolase domain. In the present study, we examined the effects of polymorphisms in the hsEH gene on phosphatase activity, enzyme stability, and protein quaternary structure. The results showed that mutants Lys55Arg, Arg103Cys, Cys154Tyr, Arg287Gln, and the Arg103Cys/Arg287Gln (double mutant) have significantly lower phosphatase activity compared to the most frequent allele (MFA) of hsEH. In addition, the Lys55Arg, Arg103Cys, Cys154Tyr, Arg287Gln, and the double mutant have significantly lower kcat/Km values. The stabilities at 37 degrees C of purified Arg287Gln and Arg103Cys/Arg287Gln mutants were also significantly reduced compared to the MFA. HPLC size-exclusion studies showed that the MFA exists predominantly as a dimer. However, the Arg287Gln and Arg103Cys/Arg287Gln mutants show increased concentration of the monomer. We conclude that the Arg287Gln polymorphism disrupts putative intra- and inter-monomeric salt-bridges responsible for dimerization.